This paper considers the model problem in two-dimensional domain. The a posteriori error indicator for p-version Finite Element Methods (FEM) is discussed, and the reliable property of this a posteriori error indicator is investigated. Specially, we reformulate the a posteriori error indicator by orthogonal polynomials, which is easily used in practical applications.
The Model Problem and Numerical Scheme
We choose the Poisson equation as the model problem:
We denote the L 2 -inner product and the bilinear form by
Clearly, the weak formulation of (1) 
Throughout the work, we adopt the standard notation W m,p (Ω) for Sobolev spaces as in [1] . Define the following partition for two-dimension domain Ω, for
We set p = {p i }, and denote the edges of τ i by e τ i . We denote the edges of all elements by E = {e τ i , 1 ≤ i ≤ N τ }. Then we define the finite dimensional polynomial spaces
We recall Legendre polynomials in (−1, 1), i.e., {L j } ∞ j=0 , satisfying:
We prefer to choose the appropriate basis for discrete formulation to lead to a linear system with a sparse matrix. The best basis functions in H 1 0 (Ω), (see [17] ), are
We calculate that
By use of {Φ i,j (x, y)}, we state the finite dimensional space U p (Ω) as
Clearly, the standard p-version finite element methods for (2) reads:
The proof of the existence and uniqueness for solution of the discrete system (4) can be found in [10] .
The a posteriori Error Estimates
In this section, we will give the a posteriori error estimates and indicators for the variational problem (4 
where f
Lemma 1 [10, 21] 
We define a
Obviously,
For 1 ≤ i ≤ N τ , and ∀v ∈ H 1 0 (τ i ), we define a local projection P
Furthermore, we define a piecewise linear interpolating operator I 1 :
We give the a posteriori error estimations in the following theorem. (2) and (4), respectively. Then
Theorem 1 Let u and u p be the solution of
where
Proof
For all v ∈ H 1 0 (Ω), employing (6)and (7) on τ i , we have
Then we obtain
This complete the proof for Theorem 1.
Numerical Examples
In this section, we provide a numerical example to confirm our analytical results above.
Example 1.
We associate (1) with the following exact solution: u = sin(πx)(1 + cos(πy)), f = π 2 sin(πx)(1 + 2 cos(πy)).
The following table shows the error of u − u p , the a posteriori error estimator η and the truncation error T r Example 2. Next, we consider (1) with the exact solution:
The error of u − u p , η and the truncation error T r 
Conclusions
In this paper, we study a posteriori error indicators for p-version finite element methods in twodimensional domain, which are determined by the right-hand side term in model equations. But now it is not proved that the truncation error of the the right-hand side term f with L 2 -norm on every element τ i is the lower bound, and in the future, we will discuss this problem.
